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EXHIBIT 3

SAMPLE INTERFERENCE STUDY
FOR

DESIRED/UNDESIRED MDS AND ITFS STATIONS

Provides complete details of proposed and/or modified MDS/ITFS
facility on which study is based.

Provides complete details of "Desired" ITFS station to be protected
including registered receive site data. The second part of this
section provides itemized details of interference study along with
resulting DIU ratio figures. ITFS stations requesting 15-mile
protection would also include a Figure 3 analysis, see below.

Provides details of protected MDS/ITFS station with 15-mile
protected study. Hypothetical receive points analyzed could be fixed
or vary from study to study. The Vega Group supports fixed points
to maintain the standardization sought by the Commission.

Claims of noninterference due to conditions such as terrain blockage
could be illustrated in any additional figures and applicant feels is
appropriate such as terrain shadow maps. Alternatively, consent
statements could be included as additional figures as well. The
burden will be on the applicant to conclusively demonstrate that no
interference will occur or that the "Desired" station will accept any
detected interference.

Applicants would include the Glossary of Terms which define and
clarify fields included in the interference study.

The Vega Group:

a.) Opposes studies that extend to 100 miles since 65 miles is
more appropriate;

b.) Opposes studies that include points that claim to be "over-the
horizon" or "blocked by terrain" without providing a DIU ratio
first;
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c.) Supports the industry's joint development of a standardized
interference study to be available for all applicants, permittees
and/or licensees; and

d.) Opposes the Commission's proposal to complete interference
studies on behalf of the industry as this will lead to further
processing delays.



TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED) STATION

INDEPENDENT SCHOOL DISTRICT #492

(029.11)

STATION LOCATION:

CALL SIGN:

FCC FILE NUMBER:

FREQUENCY:

NORTH LATITUDE:

WEST LONGITUDE:

TRANSMITTER OUTPUT POWER:

TRANSMISSION LINE LOSS:

MAX ANT. GAIN:

ANTENNA TYPE:

MAX E.R.P.:

POLARIZATION:

ORIENTATION OF MAIN LOBE:

NUMBER OF ANTENNAS USED:

GROUND LEVEL:

ANTENNA RADIATION CENTER:

FIGURE 1

(c) copyright 1994

AUSTIN, MINNESOTA

NEW

NEW

G1-G4 (+ OFFSET)

43° 40' 33"

93° 00' 09"

43dBm

5.1dB

14dBi

ANDREW HMD16HO

51.9dBm

HORIZONTAL

OMNIDIRECTIONAL

1

1210' AMSL

394' AGL
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TECHNICAL CHARACTERISTICS OF DESIRED STATION:

Station: Regents of University of Minnesota
Call Sign: WIG34
Latitude: 44°21'02"
Ant Type/Polarization: Andrew P8F·25D Horizontal
Ant Azimuth: 146°
GL (ft. AMSL): 1250 ft.
Rad Center (ft. AGL): 395 ft.

City: Hader
File #: BMLlF·880105DA
Longitude: 92°46'53"

State: Minnesota
Freq: G1·G4
TX Power (dBm): 30
Max Ant Gain: 33.9 dBi
Line Loss: 3.8
Max ER.P. (dBm): 60.1 dBm

Site Name
Site # LAT/LON

RT25 Mayo Foundation·
44°01'12" 92°28'06"

RT26 University of Minnesota
44°00'23" 92°27'45"

RT27 IBM Corporation
44°03'29" 92°30'42"

·Coordinates listed for this site in the
application are incorrect.

Distance
to OS

27.6

28.6

24.2

Bear
to OS

325.7°

326.5

326.6

OS OS AX Max OS Signal
E.R.P. FSPL Gain Level (dBm)

60.1 -133.3 33.9 39.3
FCC Std. 20.0 53.2

60.1 -133.7 33.5 40.1
FCC Std. 20.0 53.6

60.1 -133.2 31.4 40.7
FCC Std. 20.0 52.1

(c) Copyright 1994
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ITFS INTERFERENCE STUDY
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UNDESIRED STATION PARAMETERS AND RESULTS:

Distance from OS to UNS: 47.9 miles (76.9 km)
Bearing from DS to UNS: 193.3°
Desired Polarization: Horizontal
Undesired Polarization: Horizontal
Required DIU Ratio: 45 dB Co·ChanneV28 dB with offset

UNS UNS Dist Bear UNS REC RX Ant UNS Signal DIU
Site # E.R.P. to RX to RX FSPL Angle Gain Level (dBm) Sum

RT25 51.9 35.7 48.3 -135.6 97.4 +0.9 82.8 43.5
FCC Std. +2.0 81.7 28.5

RT26 51.9 35.3 49.8 -135.5 96.7 +1.5 82.1 42.0
FCC Std. +2.0 81.6 28.0

RT27 51.9 36.0 42.9 -135.7 103.7 +1.4 82.4 41.7
FCC Std. +1.0 82.8 30.7

(c) Copyright 1994
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TECHNICAL CHARACTERISTICS OF DESIRED STATION

WALTER L. BUSH, JR."

STATION LOCATION: AUSTIN, MINNESOTA

CALL SIGN: WMH332 .

FCC FILE NUMBER: 50715-CM-P-93

FREQUENCY: F1-F4

NORTH LATITUDE: 43° 38' 18"

WEST LONGITUDE: 93° 08' 49-

TRANSMITTER OUTPUT POWER: 43dBm

TRANSMISSION UNE LOSS: 4dB

MAXIMUM ANTENNA GAIN: 13dBi

ANTENNA TYPE: ANDREW HMD12VO

MAXIMUM E.R.P.:

POLARIZATION:

ORIENTATION OF MAIN LOBE:

NUMBER OF ANTENNAS USED:

GROUND LEVEL:

ANTENNA RADIATION CENTER:

FIGURE 3

(c) copyright 1994

"License under modification
{030.11)

52dBm

VERTICAL

OMNI

1

1300' AMSL

350' AGL



:0'· ll~··

.~~~_]~.l()_"~,--_,--_J,~.O_··---r-c==",__,---,-_~

"':'..J()~

3 ')O·~

30"

:'1\)'·



PROTECTED SERVICE AREA INTERFERENCE STUDY

'DESIRED STATION: Walter L. Bush, Jr.--Austin, Minnesota
'RADIO HORIZON: 35.8 miles • Distance to Desired: 7.7 miles • Bearing to Desired: 250.3°
'REQUIRED CO-CHANNEL DIU RATIO: 45dB
'REQUIRED CO-CHANNEL DIU RATIO WITH OFFSET: 28dB
'REQUIRED ADJACENT-CHANNEL DIU RATIO: OdB
'FCC STANDARD REFER[NCE RECEIVE ANTENNA USED

FIGURE 3
PAGE 3 OF 4

DESlflED GTAnON DATA UNDESIRED STATION DATA

A2lt~Un1

FROM DESIRED
DISTANCE
FROM DESIRED

DESIRED DESIRED
~ REC ANT GAIN ERP

SIGNAL

~

ANGLE TO REC DISTANCE UNDESIRED
FROM UNDESIRED ~ ~ REC ANGLE

UNDES

~2!:

SIGNAL CX'LJ
LEVEL RATIO
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GO

90

120

ISO

180

210

240

270

:lOO

330

o

30

w

w
120

150

I eo
210

240

2]0

300

330

16

15

15

16

15

15

16

15

15

15

15

15

10

10

10

10

10

10

10

10

10

10

10

10

'128.1 20

-128.1 20

-1281 20

·128.1 20

-128.1 20

-128.1 20

-128.1 20

·128.1 20

·128.1 20

·1281 20

-128.1 20
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PROTECTED SERVICE AREA INTERFERENCE STUDY

FIGURE 3
PAGE 4 OF 4

·DESIRED STATION: Walter L. Bush, Jr.--Austin, Minnesota
·RADIO HORIZON: 35.8 miles • Distance to Desired: 7.7 miles • Bearing to Desired: 250.30

·REOUIRED CO-CHANNEL DIU RATIO: 45dB
·REOUIRED CO-CHANNEL DIU RATIO WITH OFFSET: 28dB
·REOUIRED ADJACENT-CHANNEL DIU RATIO: OdS
'FCC STANDARD REFERENCE RECEIVE ANTENNA USED

DE51RED STATlON DATA UNDESIRED STATION DATA

AlII.lunl DISTANCE DESIRED DESIRED SIGNAL ANGLE TO REC DISTANCE UNDESIRED UNDES SIGNAL D'U
FRO/,A DESIRED FROM DESIREO ~ REC ANT GAIN §!: ~ FROM UNDESIRED ~ illh REC ANGLE ~ £!.E !:fill. ~

0 5 -118.5 20 52 466 2886 7.6 ·122.2 71.4 ·16 61.11 86.3 30.8

30 5 ·1185 20 52 46.5 200.3 6.0 ·118.& 99.7 ·16 &1.0 82.6 361

60 5 ·118.5 20 62 46.6 268.1 2.8 ·113.6 151.1/ ·25 61.11 86.8 40.1

DO 6 ·1186 20 62 46.& 220.6 3.4 ·116.2 1308 ·23 61.0 86.3 39.8

120 6 ·118.5 20 62 466 209.6 6.8 ·1111.8 89.8 ·18 619 839 37A

160 6 -118.5 20 62 46.6 214.3 8.3 ·122.11 64.3 ·16 61.9 87.0 40.S

lE,O 6 -118.S 20 62 466 223.6 10.6 ·124.9 43.6 ·16 &1.11 89.0 ~2.5

210 6 -118.6 20 62 46.6 234.6 11.9 ·126.1 2~.6 ·16 &1.11 00.2 ~37

240 5 ·1166 20 52 46.6 246.3 126 -126.6 6.3 ·1 &1.11 76.7 292

270 5 -118.6 20 62 46.5 258.1 12.6 ·126.6 lUI -6 61.11 796 33.1

300 5 -118.6 20 62 46.6 2696 11.6 '126.7 30.4 ·16 61.11 898 43.3

:i:l0 5 ·1185 20 52 466 280.3 9.8 ·124,4 10.7 ·16 619 885 420

1'-')111)
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GLOSSARY OF TERMS

TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED) STAllON:

STATION LOCATION:

CAtLSIGN:

FCC FIlE NUMBER:

FREQUENCY:

NORlli LATITUDE:

WEST LONGITUDE:

TRANSMITTER OUTPUT POWER:

TRANSMISSION UNE LOSS:

MAX ANT. GAIN:

AmENNA TYPE:

MAXERP:

POLAAIZATlON:

ORIENTATION OF MAIN LOBE:

NUMBER OF ANTENNAS USED:

GROUND LEVEL:

ANTENNA RADIATION CENTER:

TECHNICAL CHARACTERISTICS OF DESIRED STATION:

STATION:

ClTYISTATE:

CALL SIGN:

FCC FILE NUMBER:

FREOUENCY:

LATITUDE:

LONGITUDE:

TX. POWER(d8m):

ANTENNA IYPEIPOlARIZATION:

MAX ANT. GAIN:

ANT AZ1MUTIl:

CUy lind Stllllllocllllon oJ tlllll:SmJller slIo.

FCC Issued call sron. elank Ua new sllIllon.

FCC Issued rUe number. Blank Unow slallon wlth 110 knOwn assl!]ned number.

Adual channel number or sUbgroup.

Transmlllar geOQttlPhlc IaUlude.

TransmillM googmphlc Jonattude.

Output power In dEm bGrOlll arrJ losses.

AD Insertion lassos In dB.

Maximum gain oIlronsmlU\n<J anlenoa In dBI.

Manu/adurer and model o/transmftl/ng and antenna.

Maximum Ef/ectllle Radlalod Power In dBm.

Polarization or antenna.

A2Jrnulh a/tho maIn radiation lobe In degreos; "OMNI" 11 Omnidirectional
Bnlonoa used.

Tolnl number or tron5mD oround orevnUon anteMas In use.

Ground ElevnUon Above Moan Sea Lovol 01 lmnsm/Uer site In leel.

Height 01 anteona radlaUon cenlertlne Above Ground Level In leel .

Applicant. PonnDleo or Uconsee name as II appears on FCC Bpplk:allan.

City and Stalo locellon of transmttter sDe.

FCC isSUed caR sIgn. Blenk If a now slallon.

FCC Issued 01& number. Blank 11 a new slatton with 110 known assigned

number.

Adual channel number or subgroup.

Trsnsmlller geographic IaIJlude.

Tlllnsmlller geographic IoI1<.JUude.

OUIJlul power In dSm belare eny lassos.

Manufadurer end model of lransmttllng anleona and correspondiNJ polarization.

Maxtmum oaln 01 lmnsmltlll'll] anlenna In dBI.

Azimuth 01 tho moln mdlallon 101M In doUroos: 'OMNI' II OmnJdlroolonnl
nnlonno used.

(c) Copyrlghl 1993



UNE LOSS:

GL (n. AMSL):

RAD CENTER (n. AGL):

MAX ERP(dSm}:

INTERFERENCE ANALYSIS PARAMETERS:

SITE II:

NAME; LATA-ON:

DISTANCE TO OS:

BEAR TO OS:

OS ERP:

OS FSPL:

AX. MAX GAIN:

OS SIGNAL LEVEL(dBm):

UNDESIRED STATION PARAMETERS AND RESULTS

SITE 1/:

UNS ERP:

UNS DIST TO RX.:

BEAATO AX.:

UNS FSPL:

REC. ANGLE:

RX. ANT. GAIN:

UNS SIGNAL LEVEl(dBm):

DIU SUM:

(rTFS.AUac!llA)

Page Z of 4

AU l03er1lon los3as L'l dB.

Ground Elovallon Above Mean Sea Lavel o/transmlller slle location In leet.

Helghl 01 antonna radlallon cenleJ1lne Abovo Ground Level In leeL

Maximum Eltodllle RadIated Power measured In dBm. unloss otherwtse noted.

Numeric as/log 01 receiver slle locaIlons 8S specltled In lhe lTFS application
analyZed.

Specll1c recalver site namo and correspoOOlng (al/luda and Iongaude as
eXlraded Irom appropriate appHcallon.

Dis/ance In miles 10 Desired stallon lransmlUlng slle.

Beartog In degrees to Desired Stallon lransmllltng alta.

Desll1ld stallons Blectlve Radiated Power lIS calculated tor the appropr1ale
angle 01 rocepllon.

Free Space Palh Loss caJClJlaled based on dlstance between desired station

lransrntlling sile and analyzed I1lcelver sUe.

Receive antenna galn odented wllh main lobe dIl8ded towards desired slaUon
transmllllng slle.

calculated sJanal q,ut level al receive sGe tor desJred stillion.

Corresponding sUo number as I1llarencad In beglnnlng Interference analysis.

Receiver sMe Information eXlracted lrom appacallon.

Undesired stallon Erlocllve Radlaled Power calculated lor p8l1lCIJIar angle.

Dlslance In mileage between Undeslrod Stallon and receiver slle.

Bearing In degrees 10 prolected recalve sGe.

Free Spacad Palh Loss calculated belween Undeslred Slallon and receiver sJle

analyzed.

Tha dlscrlmfnallon angle caJClJlated lor UndesJred Station.

Recalver antenna gain In dlredlon 01 Undesired Slallon.

Calculaled signal klvel 01 Undesired SlaIlon III receiver sne analyzed.

Calculated Desired (0 UndesJred ratio for spedllc receiver slle analyzed.

Ie) Copyright 1993
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ATIACHMENT 1
r.10S STUOY

GLOSSARY OF TERMS

TECHNICAL CHARACTERISTICS OF PROPOSED (UNDESIRED) STATION:

STATION LOCATION:

CALL SIGN:

FCC FILE NUMBER:

FREOUENCY:

NORTH LATITUDE:

WEST LONGITUDE:

TRANSMITTER OUTPUT POWER:

TRANSMISSION UNE LOSS:

MAX ANT. GAIN:

ANTENNA TYPE:

MAXERP:

POLARIZA1l0N:

ORIENTATION OF MAJN LOBE:

NUMBER OF ANTENNAS USED:

GROUND LEVEl:

ANTENNA RADIATION CENTER:

"TECHNICAL CHARACTERISTICS OF DESIRED STATION:

STATION:

CrTYISTATE:

CALL SIGN:

FCC FILE NUMBER:

FREOUENCY:

LATITUDE:

LONGITUDE:

TX. POWER(dBm):

ANTENNA TYPEiPOlARIZATION:

MAX ANT. GAIN:

CUy and Stale Iocallon 01 lransmiller site.

FCC Issued caD sign. Blank II a new stallon.

FCC mued 111& number. Blank 1/ new station with no known assigned nUmber.

Adual channel number or subgroup.

Transmllter geographic 1aIItude.

Transmiller geographic Iongnude.

Oulput power In dBm before any losses.

AD Insertion losses In dB.

Maxlmum gain 01 transmUting antenna In del.

Manuradurer and model or transmUllng and all/enna.

Maxlmum Ellectlve RadIated Power In dBm.

Polarizallon or anlenna.

AzJmulh of lhe main radiation lobe In degrees: ·OMNI· Ir Omnldlredlonal

anlema used.

Total number oltransmD ground elevaUon antennas In use.

Ground Elevation Above Meen Soa Level 01 lmnsmltler slle In teet.

Height of anlanna radlallon centerline Above Ground Level In leel.

Applicant, Permillee or licensee name as Dappears on FCC appDcallon.

City and Siale JocaUon ollransmltler slle.

FCC Issued call sign. Blank If a new sletlon.

FCC Issued llIe number. Blank II a new stallon with no known asslgnad

number.

Adual channel number or subgroup.

TransmiUer geographic latitUde.

Transmiller geographic Iongrtude.

OUlpul power In d8m be/ore any losses.

Manufadurer and model ot lmnsmllling antenna and corresponding polar1Zallon.

MaxJmum gain 01 lransmllling anlenna In dBI.

(c) CopyriQhl 1993



ANT AZIMUTH:

UNELOSS:

GL (ft. AMSL):

RAD CENTER (Il AGL):

MAX ER?(dSm):

INTERFERENCE ANALYSIS PARAMETERS:

DESIRED STATION:

RADIO HORIZON:

DISTANCE TO DESIRED:

BEARING TO DESIRED:

DESIRED TO UNDESIRED STATION RGURES AND RESULTS:

AZIMUTH FROM DESIRED:

DISTANCE FROM DESIRED:

DESIRED FSPl.:

DESIRED RECEIVE ANTENNA GAIN:

ER.P. (dBm):

SIGNAL LEVEL (dam):

ANGLE TO RECEIVE FROM UNDESIRED:

DISTANCE TO RECEIVER:

UNDESIRED FSPL:

RECEIVE ANGLE:

RECEIVE GAIN:

UNDES E.A.P.:

SIGNAL LEVEL (dBm):

DiU RATIO:

(MDS.Altad11)

Page 4 of 4

Azlmulh or the maln radiation lobe In degrees: 'OMNr If Omnldlrecllonal
antenna used.

AU Insertion losses In dB.

Ground Elevallon Above Mean Sea Level 01lransml118l' sUe location In feel.

Hel<)hl of antenna radlallon centertlne Above Ground Level In feel

Maxlmum Eflecllvo Radiated POWllf measured In dBm. unless otherwlse noled.

Company name and Iocallon 01 deslred station analyzed.

Radio horizon for undesired statlon In mttes Including :Kl" receiver height.

Distance In mJles to desired slallon lransmJlllng slle lrom undesired
stallon lransmltllng site.

Bear1ng In degrees to deslred station lransmJtflng sUe.

Bear1ng In degrees from deslred slatIon lransmitllng slte 10 proteded receive
sUe location.

Dislance In miles trom deslred slatlon transmltllng sile to receiver Iocallon
analyzed.

Free space palh loss calculated based on dIstance between desired stallon
lransmllling sUe and analyzed receive sUe.

Receive anlenna galn ortented wtth main lobe dlreded towards deslred station
lrensmllllng slte lor maximum reception. Typically FCC standard antenna
ulUlzed except where indicated.

Desired slallon efledlve radiated power In pertinent dlreclfon.

SIgnal level of desired stallon slgnal at receiver site anatyzed.

Bear1ng In degrees from undesired lransmltUng site to protected receive slte

location.

Distance In mJles to desired slallon protected recalve slte location.

Free space path loss calculated for distance between undesired stallon and

receive stte analyzed.

The dJscrlmtna1lon angle calculaled lor undesired slallon and main lobe at

receive sUe analyzed.

Receiver antenna gain In direction or undesired stallon In dB.

Undesired station ellecttve radiated power calOllated for pertinent angle.

Calculated signal level of undesired slatlon al receiver sila ana/y4ed.

Calculated desired to undesired ratio lor recelvor sHe analyzed.

ic) CoOyrioht 1993


